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(54) FATTY EMULSION OF PROSTAGLANDIN 

(57)Abstract: 

PURPOSE: The titled emulsion suitable especially for 
intravenous administration, having stability as a drug, 
obtained by adding at least one prostaglandin selected 
from PGF2a, RGE2, and PGFIa to a fatty emulsion 
consistin of an oil component such as soybean oil, 
phospholipid, water, etc. 

CONSTITUTION: At least one prostaglandin selected 
from prostaglandin F2a shown by the formula I , 
prostaglandin E2 shown by the formula II, and 
prostaglandin Fl a shown by the formula III is added to 
5W50w/V%oil component (e.g., soybean oil, etc.), 
5W30pts.wt. phospholipid (e.g., phosphatidylserine, etc.) 
based on 100pts.wt. oil component, and, if necessary, an 
emulsifying auxiliary, stabilizer, high polymer substance, 
etc., to give a fatty emulsion. This prostaglandin has 
biological action such as contracting action on smooth 
muscle, hypotensive action, hypertensive action, 
inhibitory action on fat decomposition, suppressing 
action on secretion of gastric juice, action on central 
nervous system, reducing action on adhesion of blood platlet, etc. 
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SPECIFICATION 



1. Title of the Invention 

PROSTAGLANDIN FAT EMULSION 



2. Claim 

(1) A fat emulsion containing at least one kind of 
prostaglandin selected from prostaglandin F 2a , prostaglandin 
E 2 and prostaglandin Fi a - 



3. Detailed Descrption of the Invention 

The present invention relates to a prostaglandin fat 

emulsion . 

It is known that prostaglandins have generally a 
pharmacological nature. For example, they have action of 
stimulating a smooth muscle to reduce a blood pressure, and an 
antilipolytic action, and inhibit aggregation of platelets. 
And, for this reason, they are effective in treatment of 
hypertension, thrombosis, asthma, and stomach and intestine 
ulcer, labor pain inducement and termination of pregnant 
mammals, and prevention of arterial sclerosis. They are 
fat-soluble substances, and are obtained from each organ of an 
animal secreting prostaglandins in a living body, at an 
extremely small amount. 

Among prostaglandins, prostaglandin F 2a (hereinafter, 



abbreviated as PGF 2a ) , prostaglandin E 2 (hereinafter , 
abbreviated as PGE2) , and prostaglandin Fi a (hereinafter, 
abbreviated as PGFi a ) (hereinafter, these prostaglandins are 
collectively abbreviated as PG) are represented by the 
following structural formulas, respectively. 
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They have biological actions such as action of 
constricting a smooth muscle such as a uterine muscle and 
isolated small intestine, depressor action, and pressor action, 
as well as antilipolytic action, action of arresting gastric 
secretion, action on a central nervous system, decrease in 
platelet adhesion property, action of arresting platelet 
aggregation and thrombus formation, epidermal proliferating 
action and action of stimulating keratinization, respectively. 

However, when this useful PG is applied to a drug, its 
chemical unstability becomes a barrier. 

The present inventors variously studied in order to 
overcome unstability of PG and, as a result, found out that PG 
enclosed in a fat emulsion (hereinafter, abbreviated as 
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PG-lipo) stabilizes the PG and allows for intravenous 
administration, which resulted in completion of the present 
invention . 

An object of the present invention is to provide a stable 
PG preparation, and a gist of the present invention is a fat 
emulsion containing at least one kind of prostaglandin selected 

from PGF 2a , PGE 2 , and PGFi a - 

PG used in the present invention is PGF 2a / PGE 2 , and PGFi a . 
In the present invention, as the fat emulsion, for example, 
a lipid emulsion consisting of an oil ingredient (e.g. soybean 
oil), a phospholipid and water is mainly exemplified, a blending 
amount of each ingredient in this example is as follows: an oil 
ingredient (soybean oil) is 5 to 50 w/v%, a phospholipid is 1 
to 50 parts, preferably 5 to 30 parts relative to 100 parts of 
an oil ingredient, and water may be an appropriate amount. 
Further, if necessary, an emulsif ication aid [e.g. an amount 
of up to 0.3% (w/v) of fatty acid of a carbon number of 6 to 
22, preferably 12 to 20, or a physiologically acceptable salt 
thereof] , a stabilizer [e.g. an amount of 0.5% (w/v) , preferably 
0.1% (w/v) or less of cholesterols or an amount of 5% (w/v), 
preferably 1% (w/v) or less of phosphatidic acid] , a 
high-molecular substance [e.g. albumin, dextran, vinyl polymer , 
nonionic surfactant, gelatin, or hydroxyethyl starch at 0.1 to 
5 parts by weight, preferably 0 . 5 to 1 part by weight relative 
to 1 part by weight of PG] , and an isotonic agent (e.g. glycerin, 
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glucose etc.) may be added. A content of PG in a fat emulsion 
can be conveniently increased or decreased depending on a form 
and utility of an emulsion and, generally, PG is sufficiently 
contained in the emulsion at an extremely small amount, for 
example, 100 to 0.2 (ag/ml. 

Herein, as an oil ingredient, for example, a soybean oil, 
a high purity purified soybean oil is used, preferably, a high 
purity purified soybean oil (purity: containing 99.9 % or more 
of triglyceride, diglyceride and monoglyceride ) obtained by 
further purifying a purified soybean oil by, for example, a 
steam distillation method is used. 

As phospholipid, phosphatidylserine, 
phosphatidylglycerin, phosphatidylcholine, 
phosphatidylethanolamine, phosphatidyl inos it ol , and 
sphingomyelin, and a mixture thereof (egg-yolk phospholipid, 
soybean phospholipid etc. ) are used. As egg-yolk phospholipid 
and soybean phospholipid, purified phospholipids are suitable, 
and they can be prepared by a fractionating method with an 
organic solvent which is a conventional method. That is, for 
example, 130 g of crude egg-yolk phospholipid is dissolved in 
200 ml of cold n-hexane and 100 ml of cold acetone, 1170 ml of 
cold acetone is gradually added under stirring, insolubles are 

* 

f ractionation-recovered, and are dissolved again in 260 ml of 
cold n-hexane and 130 ml of cold acetone. Under stirring, 1170 
ml of cold acetone is added again, insolubles are 
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f ractionation-recovered, and a solvent is distilled off to 
obtain 60 g of a dried product. This contains 70 to 80% of 
phosphatidylcholine, and 12 to 25% of phosphat idylethanolamine 
and, as other phospholipid, contains phsphastidylinositol , 
phosphatidylserine, and sphingomyelin [D. J. Hanahan et al., 
J. Biol. Chem., 192 , 623-628 (1951)]. 

As fatty acid of a carbon number of 6 to 22 as an 
emulsif ication aid, any can be used as far as it can be added 
to a medicament. This fatty acid may be either straight or 
branched, and it is preferable to use linear stearic acid, oleic 
acid, linoleic acid, palmitic acid, linolenic acid, or myristic 
acid etc. As a salt thereof, a physiologically acceptable salt 
such as an alkali metal salt (sodium salt, potassium salt etc. ) , 
and an alkaline earth metal salt (calcium salt etc. ) can be used. 

As cholesterol or phosphatidic acid as a stabilizer, any 
can be used as far as it can be used for a medicament. 

As albumin, a vinyl polymer, or a nonionic surfactant used 
as a high-molecular substance, the following is preferable. 
That is, as albumin, human-derived albumin is used from a 
problem of antigenicity. 

Examples of the vinyl polymer include 
polyvinylpyrrolidone . 

In addition, as the nonionic surfactant, polyalkylene 
glycol (e.g. polyethylene glycol having an average molecular 
weight of 1000 to 10000, preferably 4000 to 6000), a 



polyoxyalkylene copolymer (e.g. a 

polyoxyethylene-polyoxypropylene copolymer having an average 
molecular weight of 1000 to 20000, preferably 6000 to 10000), 
hardened castor oil polyoxyalkylene derivative (e.g. hardened 
castor oil polyoxyethylene- (40) -ether, hardened castor oil 
polyoxyethylene- (20) -ether, hardened castor oil 
polyoxyethylene- (100) -ether etc.), and a castor oil 
polyoxyalkylene derivative (e.g. castor oil 
polyoxyethylene- (20) -ether , castor oil 
polyoxyethylene- (40) -ether, castor oil 
polyoxyethylene- (100) -ether etc.) can be used. 

The fat emulsion of the present invention is prepared, 
for example, by the following method. 

That is, the fat emulsion of the present invention can 
be prepared by mixing and heating predetermined amounts of an 
oil ingredient (soybean oil) , phospholipid, PG and other 
aforementioned additive to obtain a solution, performing 
homogenizat ion- treating using a normally used homogenizer (e.g. 
pressure ejection-type homogenizer, ultrasound homogenizer 
etc.) to prepare a water in oil-type dispersion liquid, then, 
adding a necessary amount of water thereto, and performing 
homogenization with the aforementioned homogenizer to convert 
this into an oil-in-water-type emulsion. Depending on 
convenience of preparation, an additive such as a stabilizer 
and an isotonic may be added after production of a fat emulsion. 



The thus obtained fat emulsion preparation is extremely 
fine, an average molecular weight thereof is 1 H or less, and 
storage stability thereof is extremely better. 

The fat emulsion of the present invention is parenterally 
administered by injection or the like and, particularly, 
intravenous administration is preferable. For example, 
administration of it is performed by continuous infusion of 1 
to 100 ug of PG at a ratio of 0.02 to 0.2 ng/Kg/min into vein 
once a day. 

In the fat emulsion of the present invention, PG contained 
therein is stabilized, the pharmacological action of PG is 
strongly exerted, and the emulsion has lesion selectivity, and 
effective therapy is possible. 

Further, intravenous administration is possible, 
pharmacological action • drug efficacy are stable, an 
administration amount is small and, therefore, side effect 

occurs little. 

Moreover, a side effect such as swelling, dull pain, flare 
and fever which is easily caused at an injected location occurs 
little. 

Examples showing Experimental Examples and Preparation 
Examples of the fat emulsion of the present invention will be 
shown below, and the present invention will be specifically 
explained, but the present invention is not limited by them. 
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Experimental Example 

A LD50 value at intravenous administration of the present 
preparation prepared according to Example 1 later in a rat is 
200 ml/Kg weight or more as a 10% fat emulsion, and 150 ml/Kg 
weight or more as a 20% fat emulsion and, when injected by 
dropping at a normal rate, hemolysis phenomenon was not 
recognized at all. 

Example 1 

3.6 g of egg-yolk lecithin, 900 )^g of PGF 2a , 0.15 g of 
sodium palmitate and 0.15 g of phosphatidic acid were added to 
30 g of a purified soybean oil, and this was heated to dissolve 
at 45 to 65°C. To this was added 200 ml of distilled water, 
then, 7.5 g of Japanese Pharmacopoeia glycerin was added, 
distilled water for injection at 20 to 40°C was added to a total 
amount of 300 ml, and this was roughly emulsified with a 
homomixer . 

This was passed ten times under a pressure of a first stage 
of 120 Kg/cm 2 and a total pressure of 500 Kg/cm 2 using a 
Manton-Gaulin-type homogenizer to emulsify the materials. 
Thereby, a fat emulsion containing uniformized extremely fine 
PGF 2a was obtained- An average particle diameter of this 
emulsion was 0.2 to 0.4 \x, and a particle of 1 fi or more was 
not contained. 
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Example 2 

3 . 0 g of soybean lecithin, 850 ^g of PGF la , 0 . 10 g of sodium 
linoleate and 0.15 g of phosphatidic acid were added to 35 g 
of a purified soybean oil, and this was heated to dissolve at 
40 to 60°C. To this was added 200 ml of distilled water, then, 
7.5 g of Japanese Pharmacopoeia glycerin was added, distilled 
water for injection at 20 to 40°C was added to a total amount 
of 300 ml, and this was roughly emulsified with a homomixer. 

This was passed ten times under a pressure of a first stage 
of 120 Kg/cm 2 and a total pressure of 500 Kg/cm 2 using a 
Manton-Gaulin-type homogenizer, to emulsify the materials. 
Thereby, a fat emulsion containing uniformized extremely fine 
PGFia was obtained. An average particle diameter of this 
emulsion was 0.2 to 0.4 u, and a particle of 1 u or more was 
not contained. 



Example 3 

4 . 0 g of egg-yolk lecithin, 800 |ig of PGE 2 , 0 . 20 g of sodium 
stearate and 0.20 g of cholesterol were added to 25 g of a 
purified soybean oil, and this was heated to dissolve at 50 to 
65°C. To this was added 200 ml of distilled water, then, 7.5 
g of Japanese Pharmacopoeia glycerin was added, and distilled 
water for injection at 20 to 4 0°C was added to a total amount 
of 300 ml, and this was roughly emulsified with a homomixer. 

This was passed ten times under a pressure of a first stage 



of 120 Kg/cm 2 and a total pressure of 500 Kg/cm 2 using a 
Manton-Gaulin-type homogenizer, to emulsify the materials. 
Thereby, a fat emulsion containing uniformized extremely fine 
PGE 2 was obtained. An average particle diameter of thie 

emulsion was 0.2 to 0.4 \i, and a particle of 1 (i or more was 
not contained. 
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